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(54) MANUFACTURE OF HELD EFFECT TRANSISTOR 

(57)Abstract: 

PURPOSE: To obtain a method of manufacturing a field effect 
transistor, where an organic semiconductor thin film which is able 
to protect an electrode against deterioration, excellent in 
productivity, lightweight, and excellent in flexibility can be used as 
an active layer. 

CONSTITUTION: An organic thin film 1 1 is subjected to an 
activation treatment to turn into an organic semiconductor thin 
film 1, a source electrode 2 and a drain electrode 3 are formed on 
the organic semiconductor thin film 1, and a gate electrode 7 is 
formed so as to control conductivity between the source 
electrode 2 and the drain electrode 3. 



fiii 




LEGAL STATUS 

[Date of request for examination] 27.05.1 997 

[Date of sending the examiner's decision of 28.12.2000 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 2001-01272 
rejection] 

[Date of requesting appeal against examiner's 26.01.2001 
decision of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /cgi-bin/PA1 DETAIL 



2005/01/28 



(19)B*B«8ttf (JP) 



& m & ^ $g (a) 



#1^5-110069 

(43)&PaB Tfifc 5^(1993) 4 i!30 B 



(51)IntCl. 5 




F I 




H 0 1 L 29/784 












8225-4M 


HO 1 L 


29/78 3 0 1 B 








? 


HSU* *ff3c W*3ltf>^2(^: 13 H) 


(21)&K#^ 


Slgl^ -264313 


(71)tfilSA 


000006013 
















^Pfifc 3 ^Cl99Ol0^ 14 B 
























jswtmedw 8tii#i^ 






























mwfmsinw 8tii#i^ 


















































ids q= on*) 





(54) [ %g SXtt* ^^^!? wsiat^j* 



(57) (*£*) 
»I1I=V-Xl«2i Kl/'fVlftS^MU V— 



(c) 
2 J 




UBS, 



(e) 




(2) 



- 1 1 0 0 6 9 



stt<baai=*y*a(*& 

411, itfl:±EV- Xflffii KU-f >®«M<D»m 

•**nwr*j:3i=y— i»«a£»jiw*xa**-*-« 
*ai**xa, ±ey- HMfc«f=sttft4aai=j: y* 

s»ja-r*xa*«-r«»Jtt* h'9>s?x*©«a* 

[3§E«>l*afcSi«JB] 
[o O 0 1 ] 

[0 O 0 2] 

«fc 3 «S tt -*tta»#^fc J: tf±E fc 

*y =rv— i=fta**i** 5 u 

tc) t5wi (jut. k— e>yit*5> iz&ixmffi 

[0 0 0 3] *f*MI=l*. rK'J 7"fe ; ? L U>£m'>fc->3 
•V h*— IflfrW (J. Appl. Phys. 
5 2#, 8 6 91, 1 98 1 ^) fccfct;^ggBS5 6-1 

4 7 4 8 6-9**aa) , *i» y e'p-MS^^fflc^fc 

-> a -v h*— {flUT* ( J . Appl. P h y 
s. 5 4g. 25 1 1 1, 1 983$) a3«fcim 6388 5 
9-6 3 7 6 0-f^aai jWsO'o+I.-CI^. £fc, 
¥»t*T-fc-5> n -fic dS^p -Stf'J THz^ * 

(J. Appl. Phys. 5 1 4 2521, 1 9 

80$)) Q *«#»<*|^±*a^*5-B-fcSE^*Ti: 
LTIi, p-^fccfcUtn-MTH'JT-tr^UV^ffl^fcp 

n/h^a-&a-?-4<fli&*ir^s (fijffti (app i. p 



hys. Lett. 33 #, 1 81, 1 978$) ) . 
Hl=, tK'J tfP— ;U<fc/pJ5 L *:7:i:>fr£fc-&'NT-n& 
"a^T- {fUfrl&l (Jpn. J. Appl. Phys. 2 
4^, L553I, 1 98 5$) } , /K'J T-tr^ 1 U><t 

(J. Appl. Phys. 58 #, 1 27 91, 1 
9 8 5$) } 4,*Qe>*T.-CI^3c 

[0 0 0 4] gifiT?li^a##<t^S^3am l>7 

U-V^fflL^fctO) {fUfrlfc ( J. A p p I . Phys. 

5 4i|, 32 551. 1983$)}, tK'J (N-*? 1 
)Vt£n-)l>) ^fii^fcia) IfiJfHSS (Chem. Le t 
t. 8 6 31, 1 986$), 7K'Jft7i>$ffil\fc 
i.0> {fUfrlfc (Appl. Phys. Lett. 49 

121 OI, 1 9 8 6$) } , 4l7$P vT-> 
SJffl^Hfl) Iflffl (Chem. Phys. Let 
t. 1 4 5§, 3 4 31, 1 988$} , ft7i>t 
&m^tzi><D (fUfrttl (Solid Stat 
e Co mm. 7 2#, 38 11, 1 9 8 9$)} 

[0 0 0 5] CCT', ffi^* h^^vX^ICOtNT, 

*r#y^*7i>£ffli*fc*o&*«i=ifta-r*. sn 
2i=7Kg^:*7x>£SttHi=m*fc«£*a> h7>vx 
*©KaB**-r. ii*aitifc-«*#u** 

7i>B, 2I*V— Xaatfc-S&M. 3f*KU-f>« 

ata-s^B, 4i*y— haan^«:«i/y ^>mt 

a. 51*$*— KlI*S«t-fe4n»y'J aV-Ji/v, 

6 l*->'J 3 ><?x/\&;f— 3 ?9»ft£tt«fe«>0>mB 
■C-fe-5. Jfc(=, C<&7Ky^*:7x>£;SteJf l=ffll^fc h 

S3 tJS**K«)/<$r — >&MfiLL. *<DWm±2. 3 

fe*ot«anai=JSttat<f**y^7i>«i *«» 
a^&i=<fc y»i*Lr^4. *>y n >-5x/\£;*— s v 
^adsasfejoaaaea. v— xaa, Ku-oa 
aatfsttasartLfc^y 3>«*a«>s»«oBMt 

M^Wau, Ga-I nm»W4ci:l:J: l Jffo 

aaoaah^^x^oattaoaaaaj:' 

7X*-e-AS ( I CBS) , Xtf>n— ks, ^ > 

jf5a7-?oyi-yha (LBS) a*jtf*&S:h.T 

[0 0 0 6] ?fcl=, aifLJa* h5>S?X^I=OL^T» *■ 
y ift7i>Sll»fct«)*«i:»it4.- Hi 3 1= 

a, 2i*v— xaat«t**M. 3ttKi/-f>iii:« 
«*a, 4i*y— haaatJEt^j'yavafta, 5i* 
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=i > -7 x / \ t * — 5 v 0 * Bl -5 fc <ft <D * a T' & -5 . 

iBi=»aMbBi*fc(*e«»<bii4*tt3iE©*ai=j:y» 
itu v??z><(— as, i»;f>yai=j:yv-xiS2 

fc->'j3>*«ffiO)S*fflaa)K'(bJK*flJ)liL, G a — I 
[0 0 0 7] W:, ^:*-:7i>£;SttJf Icffll^fc h 

7i>n aitv- xs«2£ Ku-f >m« 3 em 

>H £HT&*ifey— hMfcft«*>'J3:/tt5l=* 

©■•as**.*;:**-*?*, t^t, v-x- Ku-r 

««4(=ifi»-r**'J^3l-7x>II1 rt(DS«Jl©«iA< 
lEe** 'J 7 **& * 3 f- -V *.;uBrS«35<S'(b-r -5 f=toT? 
[0 0 0 8] 

C*W4<»»LJ:ai:-r*»« -tEffi*e*JM&* h 
=7>*sX*<Do*>* tH'J (N->f^ep-^) fc«fcu: 

All*££1±f=ftl?«. -«l=, KJMttJft h7>3?X«e 

t ft y « «*«*mi£B t A/ if tfimmz^m-x* & 

«. tc^, HQXttl=flHifc»JWI=pr»fi:«rJB(*4x6 

m&ti.zmmte.mftTimt lt, ^j^if^u (2, 5 

-^X- U>fc*-U>) {fljffto (Poly m. Com 
mun. 2 8i, 2 2 91, 1 987^.)), -HU 
(p-7i=l/>t'-U» (Wfr^ (Po I ym. C 
ommu n. 2 5#, 3 2 71, 1 98 4^1 , /K'J7 
4r^U> (fflfT& (Synth. Met. 1 4#, 2 4 
51, 1 9 8 6^) ««tffi#d4lTl^«. C^t.j§SlJ(C 
WiSftStt^li, J*#ttl=»*» Xtf>3- hftft£e 



(¥Bm irgESS (JSttfb) r««S^A«. cefg& 

aa (Sttftiasa) i*, -fl&Mi=iNrB{**H'£fti!ft-4-« 

C t ic J: y frfrtlStf, iHtt/5:lfCI**»!6«tt*J: < it 
*jaj-efe-So LfrLft*<&. 1b?»M^ffofc«^, 

v— xii, Ku-r >Bft*fci*y— l < 

-r-5fcA(=ffli^e.*is<b^fi*i k— e>y«a3B*fra»* 
i=t*c, fc«SK-e>y«»:j:« v-xma, k* 

[0 0 0 9] *JKW±. frfr«Mfl£JBft-r«fe#>l=ft 
*ftfci©T?, *&eXJt£i&Jh-r«&&4.l=, ±3t& 

[0 0 1 o ] 

S?X*©«Jft*J*I*. Sttfc»«(=J: y 

±E*«¥Wtt»«(=V— X«ia3J:tf KU-< 
»*t4i8, ffitfK-tEV— XSffii: KUW VUM 

[ooi i ] #3gKe»je3eEeis#wa£ h7^vx$ 

tSltftia. ±Ef— HMiill=JSttfl:»W=J:y* 
B Lft*<£>-tE*r«5iSlg£ Sttlbflia L#ffi¥^ft»I 

^ j£ r -s x s * ik r t «> -o & s . 

[0 0 1 2] 
[OOI 3] 

>i?x4r©Bf®Bn?«»y, cc-e, MtTS&mtta&m 
®*m&mm. 2i*v— x««; 3i*Ku-f>«a, 4 

2 (a) ~ (e) 1*, *§ew<r>-mi&m<»m&$)imt-? 
>5?x*a>M$i7J£fl>x«ig-efey, 1 1 ttstt-fttoa 

^•«»ri 1 {gi2 (a) } , zn^mmmi 
1 icfiffa<ostt^b«is (ft*»a«*i;<t¥M K-e> 

{ni2 (b) j „ mm^m»mfR -\ ± 
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1-7— *mM35£V KU-'T >mW.2. 3£fl2JjjtL {0 2 

(c) } , ^X'^<n±iz*f— hmmm^^Bss.L im 
2 (d) } . wiz?- \-mm7 zMtft? % (12 

(e) } „ Cfl)WlzJ:y, llr^LT^t? 

14ibfliaicJ:$, V— *Rfl2. Kl/-f >««3*iJ:lX 

[00 1 4] R3I^RR0!>R<DRR0!>— RRR|=J:« 
*»JBl*K5>S?X5KDKffiB|-C*y, ::i?, 1 \tfS 

rr. 8i*s«. i i i*stt{bffi»=*y 

fc£*R»ffi-efeS. 0 4 (a) ~ (d) I*. *^0^<7) 

oumm. 05 (e) ~ (t) (*. *seiE<D»j<z>seiE<o 
fey, H4 (d) mS<ni8$*L, 9i*«SJST-fe 

{0 4 (a) } , ^0)±lC>r- hRRR4£KR?« 

{0 4 (b) } . xi^x. ±e$*-ne»«4Jti=jstt 

Jli:LTS!i<*tSi^fai 1 £ffiM£L {04 (c) } , ? 

RRg-ettS-r-s {04 (d) } . *<d'&. M»n 

RL*R¥*ttRHl tLfe {0 5 (a) } SBi& 
9*R*LT«^*RW**» ±IS*«¥»tt:»)» 1 ± 

.fctflb^W K— t?>yi&S(0. V-X1I2, KW> 
RR 3 fc «fc t*y- h«R 7 |=RT -S15Sj!><&<+ 
[00 1 5] 06 (a) ~ (d) li, *3E0.S0>SlJ<D#tB.8 

©rorrrwrrr* t>7i/vx$©aiisa©i8 

0. 0 7 (e) ~ ( f ) I*. *§£WO>%10>f£W<Dm<J>m 

i&mam&itom h5>v*$<D§!ijg73j£a>if§0-efe 
y, 06 (d) oRraxssiM-. *-rst58 .tizy- 

httR7£fl2fi£L- {0 6 (a) } . -e-©±(=y— hf6« 

mtZBfiirz {06 (b) ) . ;*^-t?, ±iBy-hiis 
rr4±i=*rrhi i *»r-t* {0 6 ( c ) } . * 
<d&. **»ni i i=»Lmiio^b^«i3a*5<fcWb^w 

K-fcf>$r»R*RU tif«ft»I1iLt: {06 

(d) } o ±i5«ia$i7^. y- hRRR^R±«y- 
i-fi&mm^m^L. wR^ttRggi ±i=v-xrr*s 

w«»jsi i i=*tLTft+5tus<b^toafc<fei;^B<i k 
[oo i 6] JMstBicegfr&y— bnmt Lxit. 

7X->y =l>l|<&#JS-\^K1b#U mt<<lsV>t>l±&& 



XfJ^X^^-ffiMit® (I TO) !S£fflU.S0>a<-flS 

x; •Kfflawi-jsi:T. y- na7 &R«8£Rfe, 

[0 0 1 7] *RRI=R*>*R«R4fcL-C(4, RRR 

fey. -«W[=i*^b*>y=i>, nt->U3i/, 

;U5-^A, S-lbT^S-^A. &<b^$>.. ^'Jif 

7yK, tK'J/< : 5*->u>, tK'J 7-9 y p — h yjufccfc 
tMHllftRttLBRRjWHi^&fi, :tib«)ttfi$2o 
ia±flH*rffli^r*«kLx. ftic % -kR*a&G>»ja>RR 
«>«i-fl!>*i6«i=« Lfcy- bmmmx'&mmn&mz m 

ta*i=ia\ .bRRRR4b1fti£J:tfR1bR*t&SLi\. c 

*it><D$&mm<Dftmmt lti±ri=rri*£<. m*.it 
cvds. ?7X7cvdSs y^x^wsft.. mm 

R7fc»«8*RsbTm****l=li. R»R4£LT 

14 -> «j a ><Di»»<ba5f i=* or»6*i*iMbs/ y 3 > 
ffi*<»5§-efe-5o 

[0 0 18] *f6WI=«t>-5«^.tf<b^»«lSfc«i:t;jb 

k— e>y«a»«>ait<b«iai=* y 

l\ »«»rt«(=<b*Mffl3B*ff5C4:l=J:ySttJi4: 

■J (2. 5-^1- U>tf-U» . tK'J (2. S-=f- 
x~u>t*-U» tK'J (2, 5-7UU>tf 

-U» , tK'J (2. 5-7'J R9ff. 
tK'J (2. 5-7i-UVf-U» , tK'J (2, 5- 

ISA^ to-fb^MfcSE^-r § c i |z«fe y R P>tv^ 7T -*ig^ 

#i)T-')>. tK'J (N-i»7-'J^) . 
tK'J <2-«RT-y» , (3-RgiT-'J 
>) » /K'J (2, 3-XR8IT-'J» R©ft*»l=R 

-'J>ffi^, C^t,2a3iJil-h(D*m^«:*Jc>:t/-€-+lt, 

a>RRttttR«««a> 7T - *<ffiffl-c# -5„ 

cct, c*i6R»*a>RyiKLiHttRl=l*MHA<* 

<. RysL*fift4eiJia>*y=f-7-tftfflT?#*. 
<cfc\ ±c»Ri=Rr»ttitrR(*j»M3^&ft*tti=R»-r 
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-U>f-U» , Ttf'J (2, s-^x-u>e-u 



[0020] ^^igsc^^-r. <b^M K-e>y«B3H 

yjSttSt LTW&lcflK tea*: Lt, 0Ux.li 4 

>)>m* &m#)i<? * u >h, 7*p->t=>*i. &m 

f h7f77^/\'U> (TTF) . f h7->7/ + 
Ji>*$> (TCNQ) , fccfctf-tWfgtt (TTF-T 

cnq) -cftas*t.6*««#^*>, sa^omffi^a 

^{*tffl^^CiA<T-#. C*l,t>aMb^4«!l£2«gJ*Lt 
J£<^fr-£T/BO-Cti<fcl\, Ml-. fi>J *. If 7\i "J YMf-ls 
/K'Jt°P— ;K tKU (N-M&tf P— ;u) . tK'J 
(3-B&tfP— JU) , tK'J (3, 4--Iftt'P- 

tK'J (3, 4-ZlIf#7i» , -KU^Ol/ft^ 

-U» . tK'J (p-7i-b>t'-l/^) * 
■J (2. 5-^I-U>f-l/» , 7t?'J (2, 5-^ 
X^H/tf-U» SSSStt, /K'J (2, 5-7'JU>t* 
-L» , /K'J (2, 5-7U U>tf-U» R^f*. 
^•JT-'J>, tK'J (N-MS47'- i J» . 7$<J (2- 
■SiT-'JV) , tf'J (3-li7-'J» . ^'J 
(2, 3--I87-'J» , ^yi?T-b^U>Ss 

J7X1/X 7tfytfu>, tK'J avu/^/— tK'J (n 
-mm* JfW— jv) . 7Ky*uy7i>. tK'J:?^ 

#y<> % /79>, 7Ky/«^7i-u>. tK'J/^ 
7i-i/>fzi/x /K y 'f > K— iK'Jtf'j?s? 

/Kyr-fe^fc.fctfy^r'f h«3«»^*, MtXlr 

&#^<*>$t y x Lm^.mizitum^u < , *£ y g 
ft 4 jjukd* y =f-*- t^ffl-e * 

[002 1] C^t,*«^IS<D^SIji£i: LTI*. 121 



(2. 5-7yu>t*-u» #y (2. 5- 

■7i-l>>tf-U» , /KU (2, 5-7i-b>t- 
L» RSWttfcWffSLl*. <b*a (1 ) fciK'JTU U 

[0 0 19] 
Hbl ] 



SjBM^a, fl:*ft*Su xtf>p-h^. ^r-v 
XhS. f^-ybf>7*S. P-^-h2. /<— p— K 

StJ3«ki;LBat»A«*if64i, «*4icj^i:r^fflr-# 

T?#^Xf>P— l-ji, fr^^, 
p-;Uzi — hj*. /\*-p— h3c«A<»*H*, Ctibt 

JH*. *«l¥#fflrJ:ym»S-5A<x -«6lz3 0 0 0^-> 

kp— ajuta<»^l,i^o mmr*mmzit¥to9nm 

LIS LIS K-e>^«lSICJ: y ^-(Oam^ttA<*iJffll**l 
£A<. ffi<D^«^Sf*^fi*II-SH*1±^0^ISy, 
(1 ) mffiA^f>«7) K— tf>y. (2) i$1@A N &C0K — fcf 
(3) lg^WK-e>^ (4)3fcSB!iSK- 
tf>y^b^M K-tf>-9'fc<i:l/^Jx.li : PJft«5 (ISA 
3 4§, I4t, 5 51, 1 986^] Iz^^^f- 

[0 O 2 2] *ISB^<DSlJ<Df|B^|Z^t>S*«I^IS^jS14 

^btos-rsxsicfcit^y— hs^o»«ai*. ^-hs 

5£*t.ti*6b# (gi6, i7) l*i^>s^cL^J^l^ y-n 

fc.fct/'ib^wK-ei/yjaaicWLHttA^y. ««« 
*5aic«g-r^ffiaig^i6it-5j&sA<fe^. &mmt l 
ti*, ^Jxisai^oy^^-v^^ ?pm*'jxti/ 
pmmai, TKy jnfrou^x 

[0 0 2 3] *^^lC«+5^S«l=li^!Sttt<Dtfi^T-fc 
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)is.-)-mmi* A t>#')'( 5 k^iwua, /Kuixf^7-f 

KM. #U/^*->U>ffifc^O#a&S§tt:?^X^-;/ 

[002 4] 2S16«1 . S«T*fc^ISg2'f 
0. 7mm©t7J^ 'J tf^X^X/N— xlr. 

(2) a>«&5£-C-g;*;h,i> 
[0 0 2 5] 

[ft 2] 

OC/-/J 

(n^iooo) 

[0026] #'J (2, 5 -^X~ U> t'-U» COftr 

IEigTg«±(cxe>a- hL*«jttJg£*§f=<, Xtf> 
a— hi*. [all£S!l : 4 0 O O r p rru EffiBtFtSJ : 6 O 

*fX£^frgjSiS3irF-e2 O 0°Cf=T6 O0IRL flDsSfc-f 
5 w £ 1= J: U it¥&mzm LJSttJf t <t « as 
■*»fc. *<b***xtt»i*, **xgfej£«*o>*£ltfa 

»««±l=a*#**SEL&*, CO#X&3Mffifrt>zi£ 

^Cil^yfrofc, ±GftllMa9flL #'J (2, 5- 

(3) <7>«&5i-e*£;h,£ 

[0 0 2 7] 
[ft 3] 

-(-Q- c «- c "-jt 

(7? = 7000 ) 
[0028] tK'J (2, 5 -^X- U> t*-U>) (C^ 

^©frffi^'jv— a^&jKu (2, 5 -^x- u>tf- 
*^h;n:*5itii. bp*. tnB{*>KU7— em 

X— 7 L ;UJg^|cSc5< 1 1 O O cm-1<73C-0-C#ffi 
ilOI(U<iRftL. #'J (2, 5-^x^U>t*-U 
>) O t*-U>$g-&|zS-3< 1 5 9 0c m"1<D h^>X 



**M8«iRX'** h;u££b3£Ofci6l::*-f. Jbi:. ± 

KUirffittTKy-*— **&7Ky (2, 5-^x- u>e_u 
» <^a>£g|i*, S^x^ h;uicja&*i, ±IE7jnfS&«l 

Jtttfuau =««*fl9«y» Liz*** - 

■c. z<Dmm¥m*m<r># , j (2, 5 -^x- 

t;x«y^>ya*fflt^rn* 1 ooot^yxhP- a 

0>-f >i?^A ■ &Mit® ( I T O) — ^&M&L 

J5£ 5 O O OTl-VyX h P — AOS i Oxfii^^lt 

— afc^ttx-y^V^^ffll^TJlS 1 OOOTl- 
> y X h P — AO ? P A »£/ « $ — > L*#W<D 

LTfbtlfc h7>i?X4H*ffi«y— KSSSd* 
S?X*-e«j***u Hi l=«*5h.*Rffi£fc*. c©» 
^. 1l*»ttJifc<P*PTVBI, 2ttV-X«afc<t* 
I TOI, 3 ttKW I TOI, 4B:y— 

hii£^^$Si0 2 ltI. 71*9*— h ««-<*&•& 
9PAI> Sli^r^X^X/N^^StRT'fc^, :CT% 
tK'J (2, 5-^x- u>t*-U» Mb K-e>y 
<T*¥«MM*tt«*U h?>i?X*0 
LTi<. ±15 h^l/^XSO^V^JMS 
(W) „ ^-V*;U* (L) l*-€-tt-ett2mm. 2 . 5 // 
m-efc^o Hi 0l*#fgljll©— S61£0!II=J:£ h^>5?X 

*St$fil* h7>5/X?(Df- hSEE (V G ) , SSUBIiTY 
*7l/«3fi ( I d) V— X • KL"C>«l±VDS=-2 
O v-COgftttt^LTl^. H*. Al**f|BJ<D-|| 

[0 0 2 9] ttltfll. Bftffl l=£ivc. *^5lMIC 

ufc. bi p*ci=-t«)«fti»tt**-r. 

[O O 3 O] Hi 0l=J:y. ««*««c3C4:<E<ft* 

I*$£3|SJ: y * *- «rO N*9K*i|lp-C * « C t *<*U 
*. +-V'JT^1!)SI**J*^-1 x 1 0-1 cm 2/ V • s 
e c b>ttfc 0 

[0031] SU6W2. g«-efc.&fig2-<>?s 

O. 7mmOS7^* 'J tf^X^X/N— ±l-. il^CO^ 
*U V^77-f- aft6tftIi»f>y*Ml» 
TJ1*1 O 0 Ot>^ KP-A©^ PA/«ji->?# 

J»Lfc. •t©±ica«<©iss»a»«fe^x^a^ffl^T 

5 O O 0^->-ifX hP— AOS i Oxte»K*»JiE 

ufco nsfe^ji tra*i=. ft** (i) -ca^ns^y 



(7) 
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(2, 5-fI-L/>t-U» (Dlfim&tfW-nZ 

fc? >p — h Lfc. Xfc?>n — hlis Best = 4 0 O o r 
prru [iea#rBl : 6 0«\ »HSU£S" : 6 0°C(-T£g. 

^.-effofc, assay tULgpro^a^s $6«tmi-s^ 
L r ffl^coyTK 5 •y^^TK^MUvx hffe^AZ i 3 

5 0*. 1. 5/(m«)i*i;tfLfc. 
[0 0 3 2] Z©*3l=LT»rtLfcWBi*»K'J'*-* 

U +#tt*tlk. ^ K-f 

o°c(=T6 o^F B i s «]»■♦■ * = fcl= J: y<b*ffl«*IISL 

ni=sttA-r*ci:i=j:ytTofc. xiKfli *rml ±ffi 
*pf?ft«ia»s tK'J (2, 5 -^i-u>t*-u» <Dmr 

ig^TK'JV-tt. ft** (2) T»aS*l*7K'J (2. 5 

[0 0 3 3] COlfrffiffTK'J A^&tK'J (2, 5-5 1 
x~ U>t*^L>» 'vO*!*!*, <b¥fe9fft0!>Ma>$* 
h;H=*J^T. 1W«*#y-*— ©««x— 
^;HK-&lcSr3< 110 0 cm-1<DC-0- CHASSIS 
OBtttfttJN&U tK'J (2, 5 -^X-U>t*-U» 
<D t: — U>SpI-S"^ < 1 5 9 0 cm-1<73 h "7 >X tf > 

**lfco *fc, ±IBm«f**'J^r-^67|«U (2, 5- 
LVC, ±fEao&&31&fc<£ J €-5 3 0 nml=1l*£i#0 7r 

-7r*ics^<i»jixA<t±jsL. -ae^i-m^roii 

y Sue*** LT I** Cfcfr&*W 

B**1.fc. 

[0 0 3 4] *ive, ±C*MU W LSM?0>iSfi«IB(= 

ffcSAZ1 3 50$7th>1?B£Lfc a -tO^TK'J 
(2, 5 -^1- U>tf-U>) «±l=, il^<0^*^ 

J*U 3l$tt»-f-a>±(=J*$7 0 04->yxhP— AC!) 

g (2, u>e_u» Mtroeg^tt^iRiJi 

S-ttSfitt-CttfliLfc. JW::. CKD^PA^Ttfet-r-S 
ii£<D5fc 'J V^7 7-T — ^tJ J: x -v * 

1 ttgttJlfc&SPT VI, 2ttv-^Mfc«:4« 



4SS i 0 2 ^5tM. 7H:y-H«TJft*fPAi, 
8(*73 7X't7X/Nm : f : *«^fe'So CCf, /K'J (2, 

5-^x- U>t*-U» 14136 k— e>y*M*ifis 
r«<o ±15 h7>s?x9a>?*JM'fli (w) , ^-v* 

;Ufi (L) tt^ftl2mm> 2. 5 // m-Cfc-S,, 01 
0*. Bl=, K7>v^$«)l«#tt?it. 

««t7Cift< ft*Mft3a*ff ft 5 C £: l=«fc y »6*tfc 

*«^iiM*w«*si4)ifr* sticky, tt*j-yfc 

**- «ON«a*itaP"C**=:i:j6«t!*. ^V'JTS 
!&&(**> <fc-£ 1 x 1 O-l c mV V -sec <k3K#>t>;K 

[0 0 3 5] 3gJ£0"j3. »tET?fc-5It@2-<>^, 1?$ 
O. 7mm<D*IT;U* 'J ^X-JlA- -tic, tK'J (3 
-^5/*W7i» <©5 w t %-9 P D7t»;UAj§^* 
±E*?**±l:xe>a - K L*Mill$fffe. Xt= 
>n— hi*, H4i& : 4000 rpm> [eM&ftH : 6 0 
8\ SBftaft: 2 0°C, M^IIHS^tfftofc. Z0> 

¥SM*l*M*#fc. J£<b****Xtt*&l*, 2fXgfc8HI£+ 

«*&Sffi***<b**#x*dfca*#x*»t*"*fc 
. & tfi=*-(b * ;u Att«* ■clfe J» * * . >f p -tf * 
xrti=«A-r*c4:i=j:yfT-3fc. caK— e>?ft3i 

(=<fcy«SReJ»K*<1 0"8s/cmfr6l 0-6s/cm 

[0 0 3 6] afcl^, w(D K— e><fiEa*tfi$*tfc7K 
U (3--n+->^7iV) ±l=» ®^(0^»5£*ffl 
1>TB£ 3 0 OtV^X hP- A(D? PAjSP^^IS 
L> §I^M#-^<D-blz)?^7 OOtV^X hP— J*0>± 

*«*»fifcLfc. Ti6a)^PAtt*S«i:7Ky 
IWttfflbfc. Jfelc, C(0<7Pix*Tlfe<!:-r€)*«11 

y vy77-f-a6*tfi9f>yati« 

tf|C^•X•5'^*fflL^TJ?$5 0 0 0 7|->yx hP— A(D 

s i OxfMMR£i»JftLfe. *e>l=. ^<w±(c, ®^;a> 

fflL^T^^FI O O Otl/^X hP— A05^ PAPIM/'?^ 
[0 0 3 7] C<7)^(zLrf#e.^fc h7>i?X^I*i^lg 

®-efe-5c can*. 1 ligliit^J^u (3-^* 

i>JU^^-7x» I. 2liV-X*«fc<E«*M. 3 1* 
Kl/-fVMfcft4«. 4l*'7 i -hlffiiStlSi:ft^S i 
0 2 ^©IB. 7tty-H«tJ54^PAB, 81***5 
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03 (W) . ^-V^-^ft (L) liftlfiiamm. 2. 5 
timX'&Z,, Ell 1 lt*§£BJi<Dfe<»m&&n~£$> 

(v G ) s mmitTvi-jvmza ( i d) -ev-x ■ km 
[0 0 3 8] tt«0ij2. nss«ij3(cfc^r, fraaac: 
Lth7>5xii*f, a*«i &raai=L-c*«>«a 

[0039] B1 1IC«fey, M«a65-i<t<ft* 

« k- e > y ma *ff <c 5 c t (= j: y » & 

^>S?X4H*«3lEJ:yfeJ:-t— #ON«Sl[*itlP-C#* 
!1 y7a»«l*feJ:*1 xl 0-3cm2 

/V -sec ir^tot>ttfc, 
[0040] ftjfiffi. 4lfiffe*Ii2-f>f, j*$ 
O. 7 mmOlTJW 'J ±1=. Jl&CDsl 

TH£ 1 0 00A<D£ni*/*-5f — >?MLfc 0 -5-0)± 
KSSC&slft&fc&tflC^X^&^JlUTJ*^ 5 0 0 0 
A CDS i Ox«*K*S«*®l=JKfi£Lfc. HSS0IJ1 £ 

raai=. {b¥3 2-eas*i*7Ky (2, 5 -fi-u> 
t*-u» ©mrlBi*^ 'J 2 w t %$?j»^;U/f%;uA 
7S F!|jS«±E«TIS±l:xe>a - h Lfc. Xtf 
>n — Hi, H]$EjBt :4OO0rpm, HI£B$r*! : 6 0 

a* aaaaa: 6owcffi«*-cffofc. 

[004 1] C<D«fedl=LT^Lfcfrffi<*7Ky7— 

*fflL\ ajb*a#x£$t?S*Sl3lST-C2 o o°cicr 

4fx&aS4>a>£at£BB£±l=BB 
^xtlia*. co*fxft»«^ 
#x*£fcBa#**aBMfc&tf(=*fl:aii'*>"7X k a 
aa-caas-e. s?^rti=aA-r*wii=«fcyff 
ofc. XlKMi &n«U ±BinB«aa. tK'J (2, 5 

trSStt-S^'J (2, U>t*-U» 

3fea**T*aft0>a»/ca*«:B4:*Sofc. 
[0042] C(DMigi*?Hy T— *»6*U (2, 5-? 

x- u>f-u>) ^(aaai*. ib^aaaaaaa* 

;U^^-|-S^< 1 1 OOcm-lfflC-O-CttJgliO) 
B**««*U #'J (2, 5-^i-U>t*-U» <D 
t*-U>$g^rlzS-5< 1 5 9 0 cm-Id) h7^t>U 

>c-HHrt*fta»©«ttA«s4t*££i=j:yaB* 



'**(=«-3<a*j&<ui«u -aaafcxaaaaay 

[0043] »^ ui?x htmeaitfexuv?? 
7^-ai:j:7r, su^i&aft-tEaaatutuLffia 
o>aa±.©ffi»aa>^*7«y<b**a. 7^<b7>^- 

■JASSttiyf^Lfc. *0>a*K'J (2 f 5-?x 
-b>t*-U» B±l=, a^W^»5£^fflt^TJ5$3 

0 O A«>9ni*aB£aaU 9l*a**«>±l=»*7 
ooA©*Il«Lfc, Tifea)-i7 Pilii 

aai7t?y (2 F 5-^x-u>t*-u>) K^roffi^ 

[0 0 4 4] cro«i-L-c#t>*vfc h^>i?X^I*^iit 
<!:fcS&a. 4l*y-h«lii:«t4SIO x IfB, 

££-<**•&. :cf, tK'J (2, 5-fi-u>t-b 

xsna^-v^nlg (w) , ^-v*;ufi (l) mti^ti 
2 mm, 2. 5jt/m-efc-5, Ell 1 SU£#J 3 T?*§ 

*»«3&Hai=. aaai &aa«i[Wtt«ta64i. a 
*«a»*afc3^fc«E<fl:a*Maa*fTofc*a»H 

x 1 0-1 o m2/V -sec irjfcifc&ftfc,, 
[0 0 4 5] 

[aaoaai eiiKWLfcay, *«ai*sttfl:aa 
let v¥*{t&&«#tt*ni=attft:aa£aL*a¥ 

*j«fct;Ku-f>®a*»j*-r-5xs, aiH=±ev— x 
ma<t Ku-c>«ap B i<DS«*^$ijffii-r-5 e »:5ic'7 i - k 
«a*»a-r*xas«-rcti=j:y. 
aoaai** as^ 1 -7-*— i-«ai=y— Kse^K^ 
a«t*xa. ±Ey- ha«Bi=sis<b»»i=*y** 
#ti!f**«»B*ai+«xa, ±Ey- na^n 

1 <c & ±E*a»a * sttftaa l wa^#ft^K <b 

Lfca±8H^r— hBaa>MHFIrBUi$««xa« 

±E*a^a(*aRi=v-xsa*5«fct; km >«a£ 
»j*-r*xa*«rcfci=«ty. maro^w^KJt-r^ 

<*aB*Mt±ai: Lrfflt>^>ci:©r*^^«^35!i^ 
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[gin ^mmo-mmmiz^^m^m h^>$;x* 
[02] x&mn-nmmnma-itom k^s?**©* 

=7 > i> X 9 <D Br ® 0 T* -5 , 

[04] ^B^a>»J<D«B^a)-3l}£«iJa)tt^jas K5> 

[0 5] *fBI^(D»J<Df6B^<D-|IS£«IJ<D»^m 
*sX$<DM&.<7>JLmmVS>>Z>o 

[0 6] *^B^<D»JO)f|B^<Dte<7)|ISS^ja)S^5am 1-7 
> 2? X $ (DSiit <D IS 0 fc & . 

[0 7] *56BHO)SiJ<DlEB^«)flfe<DllJE0iJ<Offi^m h7 
>i?X* 0>£ijg0>IfI0-<?fc-5>o 

[0 8] **B^05-|IS£^JI=^^>-5^«iSl3«fcy#t, 



[0 9] ^b^w«is$js*tfi^ai®M<o*n$ii!aiixx 
^£ h;u0T?i&-5o 

[01 0] *mmz&$> h7>i?X5i «tfi£J|E$-J±^-r-5 

[01 1] ^flB^lCcfc^ h^>i?X^i:^J|E^Jti{-r^ 

[01 2] ftJfccD h7>v^$«)Siffiit-fe^ 
[01 3] t*3lE<7> h^>^X^(DUTS0T-S&S,, 

[^#o>i5iBj] 
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[eh 1 ] 




— i 1 1 1 i i_ 

+ S 0 -5 -10 -IS -20 



[StfcB] ¥^4^2^40 
[¥M*IjE 1 ] 

[ffijE*f*ss«] maw 

[*SiE*mJSe*] 0 0 0 3 
[«IE MS-] 

[0 0 0 3] mftttolzlt. #'J7-fe*U>*m*fc*>a 

v h^—tssm 1 ?- ivmya ( j . appi. p h y s . 

5 2«, 8 6 9I> 1 9 8 1 fccfcimgSBS 5 6-1 

4 7486tmi , /KU ep-;^^^^ffl^^fc 

v a -y h^-ig^iTi^ [Wnm ( J . A p p I . Phy 
s. 5 4^, 2 5 1 1 Ms 1 9 8 3*f0 fc«fc IX^ISBS 5 
9-6 3 7 60f^«lf| *<fc]£>;h.Tl^-5. 
*m&T-&Z>n-mCdStp-W#>)7-k : ?ls>£$: 

(J. Appl. Phys. 5 1^> 4 2521, 19 
Bom ) c ^ti^Stti^^M^+rfrfcS^f^i: 

n* : E&-&m : ?tf$iaz>tlXl^& {Wir® (Appl. P 
hys. Lett. 3 3f. 1 81, 1 978$) I . 



{flJ*T#) (Jpn. J. Appl. Phys. 2 
4#, L553I, 1 985^) ) , # 'J U> «t 

!fel(J. Appl. Phys. 5 8^, 1 27 91, 1 
9 8 5^) ) ti*flt)HTL^o 

[3M§e*SiE2] 
[«iE*r3t«£«] BJJlHS* 
[ffiIE*f£iJSg*] 00 06 

[0 0 0 6] Jfcf::, «#f-8)* h^V^XSKOl^-t^ * 
'J =f^^--7x>^fflt>fct<D^^JI-:UiWr-5o IHl 31= 
*VP*^?|-7x>£;S'ttJl(::ffll^fc h^VvX^CDBf® 

lg, 2l*v-X««i£:fc£&Jg, 31* KU-f >«ffi£fc 
S&IS, 4I*y-hif&i|iSi:^-SvUP>^bffi, 51* 
y- hlffilltSi^Sn^y'J^V'ilA, 6(*->'J 
P > O x/ n <k 7t— 5 v £ * K £ 4ft<D®«lT- £ „ 

^jg^lCOLNTIKH^-r^. nflSv'J P>^X/\5C7)S 
ffilcf^^kJS*fcl*S«S^b)S4 ^«£*c7)^lc J: y Jfc 
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7x»a i: «»: y y-xia 2 fc<fct^ k u-f >a® 3t§ 

0>&<bK£flJ»tU Ga-I n^^^fli-r^CirlC^ 

[#HeffiIE3] 
[*fiE*t£SS€] H«« 
[*fIE*t#USE=6] 0 0 19 

[*fIEl*!§!] 
[0 0 1 9] 

Hbi] 

/? /? 

-f^-CH=CH-^ (,) 



[¥*MIIjE4] 
[|SiE»^SS«] BJ*fflg 
[*HE*tglJlg*] 00 2 3 

[«IEP«3#] 

[0023] *&BMizmt>zg:i&izt*mmte<»ttmv& 

[^8lffiiE5] 
[«IES*gt«S£] ffilB* 
[ttjEttfUSl*] 002 8 
[ffliE^] £H 

[0028] #'J (2, 5 -^X- U> t*-U>) (z£ 



C^IUilffTKU -7— A^t,^'J (2, 5-fI-l/>t- 
U» <^a>£&l*. El8l::*£;h.fc*J£BJl<D-gt;&£0iJ|c 

i-f^SS^tl^ < 110 0 cm-l<DC-0-C#$§ 
&ttaRiDl*<ffl& U (2, 5-^x^u>f-Lx 

» <Dt*— U>jS"&lcS-5< 1 5 9 0c m-1fl> h^>X 

e > u>c - h n*£ft«ib0!>aj|x*tgMi« c t y 

i2BiriKi*7K'J^-A^^'J (2, 5-^x-u>t*-u 
» -^(DS&I*. S^X^^7 hJUI=J|&*u ±tB*P[|ftffli 
3^*5*^5 3 0 nmlcfig^:^^0 7r-7r*|cSr3<lS 
J]X*<tii3iU =S$£^<»JgyjE LC:<fc&7r - 

C<D=f?8l¥3i{*§ifl>#'J (2, 5-^x^u>t'- 

t$&ifjL»j : r><?m&m^xm£ i ooot^hn 

— AOK • iSKlbft ( I TO) 5fl!IA*->£ 

l^TJ?£5 0 0 0^">^X hP— AOS i 0 X $§SiJg£ 

V^77^ — &*5<fcU:x-y^>'Jf;££JfH^-CJ¥£ 1 0 0 
07)">yx HP- A<&<> PAIE/^- >£Jfcl£L*#t 
BJ<D-HS£ffiJlCcfc-S.m^3amK7Vi?X^*^fc„ COT 

Ell l-^^tL-SBTffiir^-So " 
CDJi^. 1 liSttMt'S^PT VE 2I*V-X«®±: 
fc£ I TOI, 3l*KU-f >B1£<!:&-5 I TOl, 41* 

f- vrnmrntts:^ s \ o^mmm. 7 t-mmv 

t?. /tf'J (2, 5-^X- U>t*-U>) li<BIt> K— tf 

f©SttItL.tffl<. Jil5 h7>i?X^O^A'^HS 
(W) . ^-V^Uft (L) l*-?-*!.-?^ 2 mrru 2 . 5 U 
mT'&J. El 1 O(*3£S£SJ§0>-S!;6£0IJ(= < J:'& h^^X 
S iftfcCD K^>i?X^^Jt«t-r*Sft#14l2lT-fey, 

mm b?>*jx*o>r— y-ms. cv e ) . 
*.;umgs ( i d) v— x • KU'T>miEVDs=-2 

[3MSW8IE6] 

[ffliE*faaji«] Bji8BS 

[ffiiES>f^e*] 00 3 1 
[*SiE^] £M 
[*f iErt^] 

[o o 3 1 ] mmm2. i«t-fe5iS2^>f, 

0. 7mm©»7;i/* l J^X , )I/\-±l:. jM^OTal 
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JS£ 5 o o o*>-9"x ha-i»©s i o x $&8ilg£ffiM£ 

Lfc„ nmmi tmmiz. it&* cd t?«£*i*7pj 

(2, U>e-U» OftrlEftTK'J-?— 0)2 

tf>3 — h Lfco Xtf>3— hi*. lUKSt : 4 0 0 0 r 
p m, 16 0^ #?HfU£Jg : 6 0°ClZT^S 

Lra^wyTH^'y^^TKi/Mu^x htfe^AZ i 3 

5 0£. 1. 5ji/ma)IJt*tiLfc. 
[3M£*iiE7] 

[ffiiE^«I«] 00 3 4 

[0034] &i^-c% ±sS««S*y W LS^?0>ii&!§JglC 

ffe5AZ1 350j7th>fi4Lfc. -tCD^TK'J 
(2, 5-^X-U>e-U» |g-tlr, ffi^<7)^*^ 
£m*TJ*£3 0 0*^7. KP— AW^PAjfM*^ 
j£U ll^i^f <0±l:I$ 7 O Ot hP-Affl 

'J (2, 5-^x-U>t*-U» 

ji«©5t 'j v -y 4 -mts & tfx «v ^ 
-eg wangle/** -=>yu *mn<»m<j>%*j\<n- 

x*-c-«j££*u Ei3ic^$*ti.iT®^^-5c ccr% 

1 lijSttJfirfcSPT VI, 2 liV-X 



8(***^Xl7X/\^S«-efc^ 0 ZZf s TK'J (2, 

<C<ttfH*#tt^U h5>vX$0>;£teJi£ L 
TgK. -h|E h^^X^OT^-V^MPI (W) . ^V* 
(L) l*-5-^l-?tL2mnr», 2. 5//mT?l&.&, Bl 1 
0^, Blc, fbih-fch7>vX$(!)M^tt&ft, 

Hfc 5 C i: < <b*£fi<J«iJl£*Tfc 5 C £ K <fc y » teftfc 
^ifi^flc^^jgttJlir-r^Cirlc^y. fit*.* yfc 

«fe-?~«iONm3S^ii*a-e#Sci:*<*iJi.„ *rU7« 

UjJS(*fc«fc-€- 1 xl O-'c m2/V -sec £jfc#)£>;h. 

fee 

[*iIE*t£JSS*] O 0 3 7 

[0037] ca>filicLr^p,^fc h7:/2?x$i*ttfK 

1 ttSttUta:**'; (3-^ 
->JU^*7x» BL 2l*v-xfflS<!:ts:&&M. 3(* 

o^mmm. 7ii^-hi«t-fc*7PAi, si*?^ 

X^x/N^^-StBT-fc-So -hie h^vX^O^-V^U 
4€ (W) . ^•V*.;Uft (L) Ii-t^-6*t2mm > 2. 5 
ttmT'&Zo IU1 1 (**f§B^fl)tifea)IIS£«UI=J:-5 
S?X*<fcft5|5a> h7>i?x$£j±irf £«m#t£lllT-fc 

y. gi*. Di*njscij3'e»^ttfc h^>i?x^<D^m 
^tt^^-r, mm* h ^ > i?x $ roy- h ie 
(v G ) . iffilftii^v^vuasst ( i d) t-v— x • Ku-f 

>SI±V DS =- 2 0 v T?<D8H#t££^ LTt^-So 



